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(5« BSiflo^iK] ij-*y^y^a.-':fRzpt(Dmtm, vfmm 



itm^B] ^m^j:m^^i>mi. i o i ±<^ f e 
*»^.^-&fieaEii 0 2?r^c vDna 11 otjf A 

;Ky-^-y^A-yi0 3i&j£:g$-y^-cf^SL^c. 
;^-4^:^-^y^A-:rl o swiBfflSiat LTx* -y 




1 

m!mi:m&L. r-t^l^yJ^fflV^^^ECVD (chen 
ical vapca- deposition) tefcioT. 

oT, li^CVDa-C«a«iagri&6 7 5~7 5 0* c 

SfirffiTfcoT. fiar-fef-u^^osSttFi (sec 
i>^-^^yi-y^^-r<7)jm^. fi/s<i2 

S5: 6 7 5-7 5 0 * C fc Lfci t Sr1*fSfc-rS*-5iC 

f^fir&fcfcV^T. X^UytOsSftFj (seem) 
i:. l?£CVDffit:ffl»,^6Ri5§8i<0»iiia<03*>xf- 
l^^-coaEJitditLie^SIBrraiS (cm») 
<0PI«fc:*>l.c: fc imSLt-rhiti-Tliyi-J^jL-rff) 

fmjjm. Fi>s<i2 

<^«SaS*»67 5-7 50- CTfcSClfcf^^fct- 

immm6imm5wm(o:i!i-7iiyi-yi-a.-rff>i/^ 
K/Srffifctjv^r. r^i-vyff^mtFi (seem) 

fc, X.^Vy(ry^Ft (seem) CVDffitCffl 

tzhi z b ^mibttit-^^yi-y^jL-y<^)fm^ 
a. 

(Fi+F2)/S<12 

[i9««7llg««l. 2. 3. 4. 5Xa6^<^* 

xn. r^^vy^ xf-uyc7)i!^:5:<Tt lo<7)>yxt 
P^tA.") ^Kt.ti\tT}V^y<ry},-ii<^ T t> l 

$*iX:;*-d^y-ty^A-rTJ>oT. 2. 
3. 4. 5. 6X«7a«<7);5f-df:^-^yf-jL-:r'of^ 
it*F&fcJ: DfmL/;:: b mi^b-^hij-if^yir 
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2 

[0001 ] 
[0002] 

-h^R©«(c^^:«|Js?:^*>. «g*«0. 7-5 0 

nmmsrs$*%/i»*o. ^mmiWynm^r 
[00031 :^r-5^^>'-^yf•JL-:r<r)m§^Wtt©i: lt 

"fco^ipt^m^^tihtitti^iz&urmb UTfca 
[0004] :^-:r^y-)-yi-^-fii±Mi</)X o 

[0005] HRWfc^-sKv-f yf-jL-:/»iSg^«ffi 
im^^t:.r-^W^^y^y<n^Si^. 
mmi:iX'yX-^^tihifi. ti-if^y&j&:>.--f<n 

^&L^tii>. ^cni:iib:^~7t(y-r/^:i.--:rim&(fM 
«i itimfh--mb^j:r>X\>'^i::, 

[0 00 61 ifc. a'<^<?>g$<^);;&-d^y^yf•JL-:/ 

y^i-y<Oj1^<i>«»tta5*5ie§6fe«), 

:^yf-JL-yoiilPl^r^B^i4^:fc*fc#tu^. «iMftaj 
[00071 ;»-d^y:^y^A-7'^offi^6ISr^ii.6«^l^ 

hLT. Halt A.de Heer.H.S.Bacsa^iScience.vol.26 
8.Pp845-847(1995)fc:*iV^T. fl-if-y^ J^f-a.-fff) 
50 4Ha«$^-fe7 5-x^'7Y/l'^-r^iart&C:fct:J:'5. 



3 

[0 0 0 8] tfe. P.M.Ajayan.O.Stephan^i. Scienc 
e.vol .265. ppl212~1214(1994) ti3V^TX,-Kdf v-gaigtC 

[ 0 0 0 9 ] L*- \j-£»ty^ m^<ris.mmmx\ti) 

[0 0 10] ^Z.X. ^HHThl^^yr^ h'^jff- 

Zkifi^^tlX^t:, mtr. mf^l 1-11621 
8^^«K«, 10 0 amaT<7)mmm'i}^ISLLt: 

[00 11] L*»L. mi2<^*m:J:->T:5^57r^h 

[0 0 121 s;l^>IU/;;*-;^^y:^yf-A- 

S.S.Xie,L.X.Qian,B.H.aiang^{3Science,vol.274.ppl7 
01~1703(1996)-CFe £ ^tf>^ V^t^—yX S i Sit 

oT^SL. T-bf-l^ySrTOO- CXmmLxmi 

[0 013] tii. Shoushan Fan, Michael G.Chapline 

^iSciefice,vol.283.PP512~514,(1999)fci>V^T. IS 

r>X^-'7XSimi:imL. -e^^F e S-^LTsK 
S i Mc^y^JUzF e 5:S«^>)i*. xf-^i^?: 7 0 

[0 0 14]±£2o<0*tfe«. Mfrfct^K-^XSi 

sti •yXA~7iiyi-yi-^~r(o&^:mimmtx 

[00 15] ^n^><o^pffit:J:St^^57r>f h'^Hi- 
[00 16] L*»L. )iv^-yxs im^-yxs 

i-:^-:ri:A^^^hm&ifim.^tixLto. mta 
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4 

(sZtimmt^^. i-yx^-}ln'^<^Xiz\i3mL 
<v> . i-yxir-fl'T^U Xtmk<7)mFf-f^< 
^xkff)/\^-/0'/h^izi>iitfbX^^\t\ S<i>t. 
V;K-7X S i «^-7XS i Bg««^>f^ro-bX 

mmi^t^j:h:itii'ti>. y—^)iru-txTM.i>t 
[0017]-*. nm^i 0-20381 o^mitz 

*Si]g^5 0V/cinJJLh. atL<Jil OkV/cmS 

OTMc J: or^t-r* c» >f ^ymmmj&mmL 

20 [00181 lif>l. Ba[^^o-»cIl«:fflV^Sfl5-C, X 

^rSffiCVD (chenical vapor dqiosition) fggJ: 0 

^~'Jtfi±^<. ii-7t(yi-y^:i.-fi:-^&-rhmic 
30 [00191 

i-:L-:rimmTu^iimmsii:im^m\.^xi!mt 

4-t^\>^T:f}-^^yi-J^:>L-:fi:fmrt^im 
^hztizhh. tti. yyyr^h'^ii-iiiyi-y^^ 

[0020] 

[iiasrJB^t- s:c:«><o^ai *ffefflii^ i?aa««:a 

( 1 ) . ¥if=Sr^$^#rS»SUifcFe*»i?>^:S«ai 
r-b^pyJrfflV^it^ffCVD (cheiical 
vapor deposition) mzi-tX. mLif^^immUiZ 

iiBCVDftTOaeaae$-67 5~7 50* Ci: 
50 Lfc(a««l). 
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( 2 ) . ( 1 ) wmii-iif-y^j'i-:>.-y<r)mL-m 

roar-fef-W><»)«aiFi (seem) i:, 

y<^cEh.fc«Lil^SBnin«S (cm»)*<. Fi/s 
<12<0l8«fc^:6J:3tc:L'Cff^:d::i:tLy:: (If* 

)a2) . 

^f«!-rS*^ftoT. l»ECVDifeT<^aasaK* 

675-750* CfcLTt (11*113) . 

( 4 ) . ( 3 ) «^<0;&-;Jf>:^y^ jL-r<^>fmfr 
ftfclfcV^T. X-?-Wy<D8»F» (seem) fc, I3£ 
C V D Stffl I ^ I, BfES«<0 3 *>x^ > <0S 
nfc«L13c^l.lifriii»s (cm2) *J. F2/S<12 

(5) . T}t=&*iiiiS:irrsS«a:fc:Fe36»^>^rSJ!BI 

ISffliS*«67 5~7 5 0* CTJb&ClkfcUst (it*« 
5) . 

( 6 ) . ( 5 ) wmij-if^>^^'i-=.-f<r><mm 

fe:*JV»T. T-bf-l'XJJgSaFi (seem) fc. Xf- 
l^yiOSaF: (seem) CVDffifcfflV^SRK 

^s^ffiB^co d -^r-fe^i^ yavxf-w >cDSDh.t*r 

Ltt3ci-SllfiiilS (em*) (Fi+Fi)/S< 
1 2«0W^fc*>SC:tk LJt (i9*«6 ) . 

(7) . (1) . (2) . (3) . (4) . (5)X« 
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6 

* T t> 1 otOXf >^ t ^l^tc^. 'J A ^ /SJ4T;l'::f >'<^=3: 
<X\i\r>(r>^xkm^h^\:.>:.\.ti (ii*B7) . 

(8) . ^jt^ra«mfc^is*»^»«{arstttcsi6i$ii 
^;>&-.i^:^■^/f•i-y■c^)-?T. (i). (2). 

(3). (4). (5). (6)X«(7)SS<^*- 
8) . 

( 9 ) . m.^masmth-yx. ( s ) wmti-^^-y^ 

yf-jL-rSrXS-zr^tfflV^/; (iiM9) , 
[0021] 

cvD^<oMi&Hifcj:oa>»r&. *Wfc*}»ti« 
^<rm^\ 1 itmrffl^stut*-/ hn^^r-^ 

[0022] TifSr^iB^^rrilSfti^ U 3 1 0 
1 ±fc:F e *>^>^r*JlWiyi 1 0 2 J: -^T 

Jggl 2 nm-OBjSL. -f-ioa. 0 1 JrRK 

«S1 i2(c»x-rs. 

[0 02 31 'eii**^., R*5§3S1 1 2tC'^D':r-6. (H 
e) $^3 56sccm«AU. S«iaSi&6 0 0-8 0 
0- CtTJ:#S-fr. Bfa<^iaSfe:^LJt<i»C2H2 6 0 
scc]n^He200sccini&l$:At. C2H2iS»iJ' 
jflLTttSSESl 0 2±fc:;&-;^^y-^yf-a.-:/l 0 3i& 

[0024] 

[^11 



20 



30 



(*C) 



6 0 0 if^yy^ fi|4»|CC NTiSfifcS-f S# 

6 2 5 ^77r-r »6»KCNTiiSfiHt-f 5:^ 

6 5 0 CNTiS^fi. ffi-USiSSaiPlfib^V^ 
67 5 CNT;SSB^aSl^ 

7 0 0 CNT;^BBtSiC£^ 
7 50 CNT;^i36rsafi|£>l 

7 7 5 m^fmim 

8 0 0 



CNT : i}—i^>i-/'^=L—-f 



(5) 

7 

[ 0 p 2 5 J a 1 A»^>. Tit^:^ffl^*^4*Sfti/ U =J 
>Slgl01±<OFe*»4>^:S««yil0 2±fc:. T-fe 

5~7 5 0* C-C*Stl't:;*-:i^>'-^/^j.-yi 0 
3*iS« 1 0 1 *>^>JJ0'SEt:Sl6rtS i: 3&«i>*^|. . 

zz-c. ii-ncy-)-y^^-:n o 3*«sissifirt-&ffl 

[00261 J:r>T*«t:J:Si:. ¥>t*«S^iBt:« 
« 1 0 1 *>^>JJ0rSStc:Slfil JL-:/ 10 

1 0 3 5- . s« 1 0 1 fc:*f Lxm^^mmL^mz t 

=5:<, ik«(l^ffi=fl:«ffCVD|gSi 1 oto^t: 
[00 2 71 SlJt. r7X'7$^fflV^^^V^^£ECVDSfc 

[00 281 -S-colg*. *0l<o*-!jf>'-^y^jL-:r«r 

t,iirtigi:=5:&. tfc. mil oiazm^hy^-'ju^^j: 
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I.. 

[00291 ^rfc. *fi?!rcJi;>>---i^y-tyf-jL-:/S:^ 
;R$1*S3t«r>. C2H2i:HeS-#AL)t*«. He<^>ftb 
Ofc:r;W:r> (Ar) i&ffll^-CfcJ:<. iit. C2H2« 

[« 2 ] *MT'<± [Ml] fctJtt 6 1 Pl^. a 1 fclStt 

i^EcvDiisi 1 oS:ffl>.^t:*-;K:^^yf-j<.-r* 
f«!Lyi . ioT. Hl5-#{aL^r*<*>itW6. 
[00301 ^rt^r^iii^^rrstSSi^ U 3 >a« i o 
1 ±fc:F e ii-h^jihmm 1 0 2 J: 
jgWl 2nmTmU. -t<^. fflSl 0 1 Sr^ffCV 
DSiai lOtci^AL/::. 

[00311 ^^u&m&i\2amm<no*M 

A-r & C2 H2 oSSitfcrit U13t^Sinfi«$^ s i: -rs 
i5^1 12fcHeS-356sccm#AL. WSLm. 

a 00' cfciM^^. 7 0 0' ciizx5iimm 

Lt:^. C2H2lO~l ISsccmt. He 2 00s 

ccm^^At. fmmio2±izmmistnLf::i>-^ 
yi-yi-sL--/ 10 3 Sr«;g§*S c: t i^^ti. 

[003 21 -etOtSa. ^9KltfD|fiI#tCiiS£h.SC2H2 
ii£ftFifc:J:r>T. Slffiifii L7t*-^K>':^/f•JL-:/ 

10 3<o«;^iS*«lFL<S!fl:rs^ti&l.aiL^: . 
atlFi<OC2H2i:;{r-3K>'^yf-jL-yi0 3<0«^ 

[00331 
[^21 
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CNT : i}—:^'^-ty: 

AAJB£dBiv> 
[ 0 0 3 4 ] ^2 J: 0 Ct H:SUIPi 1 0 0 s c c m 

0 s c c m^amrc^mm/^zk^ < c t *«*>*»o 

f^. Shoushan Fan, Michael G.Chapline^t>Science.vo 

1.283.PP512~514.(1999)tiJ>-^T. ^MM&ti^-'y 

[ 0 0 3 5 1 L*» L . L/::3>-^>-^ 
y ^ A -T'WJfcSaLgttTit^raeUi-C 3 m m/^I^Xt 
T3f>*). Shoushan Fan. Michael G.Chapline#:«{;K-7 

WMfr>iz^\>'^ZtTS>*). Shoushan Fan, Michael G.Oi 
apl \nem(^/j-rf^yi-y^JL-f</)im^bii^l^ 

mmm^tio {9 0/7. u sccm*si<;oaLte 

1 0 0 3 7 1 J: -? -C. ¥lt^:*iBSr W-r SJSb^bx 'J 3 ^ 
SeLtOFe*»^>^rSjia»i±fc:. C2H2i&fflv^fcSE 

C2H2<?>SaFi (seem) tCV 



LS^t^SBfiSaS (cm2) Fi/S<l 2C0PI^ 

[00381 ^^mi^mTfmLf:i:^-4iy-r-yi-jL~y 

2fc:J: OillW-S. *MC:tJ»t&SffC VD|^2 1 0 
*^t-^'-2 1 lTfS?g<^RJSSSl2 1 2i&H 

[00391 m^jMmi:^-r&^s^s.2 O l±tF 

e it'ii>^tfmm 2 0 2 y y^^t J: oTK 

8 nmt'Jgj«L. ^<r>^. m§icom.2 0 1 SrRi6§ 
SI 2 1 2izWAL. ii-if^y^^irjf-2 1 3±fc«J* 

[0 04 01 ^tiis^t>^ RiRg3l212fc:He$^4 0 0 
50 sccm^AU. ^aS*6 0 0~800* CfC± 
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1 1 
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#3*. Sra<^StC3iL:t/c>C2H4l OOsccmt 
He250sccmim}<V. CtHt^mmtXim [00411 



6 00 i^'yyr^ 

6 2 5 ^Tyyy^ hj^^Sx ®W^CNTas^i-ias 

6 50 CNTjjs^ift, ^auaiSEl^rtt*v^ 

6 7 5 C N T «SeiSftiS£|qI 
700 CNT;0S»SSig£|p| 

7 5 0 CNT«(»S£iaS^ 

7 7 5 fe*t*IKI«rt5fife« 

8 0 0 wmiamn^fSA 



CNT : sKir^/f^oL-:/ 

[00421 ^3tpt>. ¥it=6:*®i&^^S«3^«2 i 
01±<DFe*»fe5SrSj|Blli2 0 2±t:. xf-W^i&ffl 

V^it^EC VDffifciJV^T, SSiaS*J6 7 5-7 5 0 

• c&^.i:#fe:;&-^K:^:^y^JL-y2 0 3^is^R*»^ 

[0 0 4 31 tJt. *---l?y:^y^jL-r2 0 336*110: 

[0 0441 =5rtJ. *(frc»i;*-3^^y-^yf■i-r*IS 
C2 H4 i: H e i&SAtJtjfi*. H e <^)ftb 
•3t:Ari&ffli,>T«>J:<. i3tC2H4#«rc*>J:irV 

[M4] *WTii [013] fctJftStP«. 02fc^ 
Si;fficvDga2 1 OS-fflv^-C;{r-;jfy-^/^i-y$- 
f«IU<:. J:o-C,.B2^#ggL^:*<*>iiB81-S. 

[00451 T««^^S^*-rS:roSS2 0 l±fcFS5 



W8 nm-cmmt. WR2 0 1 *RJBS»2 1 

Ci-eR*BS»2 1 2tO»niS««^*>*BIK 2<0|»I&fc 
aa^sci H4<r)8»i.fc*tLii3W-SBfiB«*' s fc^s 

t . BfESS S»i 1 9 . 6 c fc ^rotV^Jt . 



[00461 ^nA>^.RJ5SS2 1 2t:He$-400s 
ccmSAU SlSa^?:7 2 5- Ct-C±#3«. 7 
2 5* C\iZX\OWl^mLt:!St. C2H42 5—30 0 
s c c mi: H e 2 5 0 s c c mi&^K 2<0|6j§ fe^A 
«S«e2 0 2±{^SaaI^iILfc;«-.■K>:^y^A- 
7'2 03S^|fcg$*4ii:i&IW^fc. C2H4tf>8«F2 
i:;*-;K:^^yf-A-r2 0 3<0«©»g<0||»5:«4 

[00471 
[mi 
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C aH^iESi a-i&V^/ f-sL--f<o 
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Fa (seem) CNTOJ^feJIilfi 

2 5 © 

5 0 © 

7 5 © 

1 0 0 © 
ISO © 
200 © 

2 25 O 
2 5 0 A 

2 7 5 A 

3 00 X 



CNT : it-i^^^/f-zL—f 



[00481 m<k0C2H4<OiS«F2*«27 5scc 
2 5 0 s c c mmrC^SMSmi^% <ti:hZ. f: 

SfcO. (250/19. 6) sccin*SS<oaa«H 30 

[00491 X^X. ¥it=5:^*^rr6^raM±0 

yjj. CjH4<7)^F2 (seem) fcCVDat:ffl(,> 

it3W-SBriiffllS (cm*)**. F2/S<1 2<0|!MRfe: 

6. 40 

f-jL-:r$^^jj«-&SECVD||i:<DS!l<^S^H3tcJ: * 



1 ] ttiititPt^-y h'>Ji--;WS-C. RiESiS3 1 
2i:aaaiIll?0«<O^^3 1 l■CIH^fc'«Bt**LT^^ 

[00501 ¥)t^ffi«r*^^.SiCMS3 01±fc: 
F e *><?>^r6ft«iS 3 0 2 Srxy^-y 5^ y y^^ifefcij: 

K^lSnmt^t. -et^. »K3 01S^KIE^ 

3 1 2t:«ALfc. 

[00511 •f-<X*»^>RK®S312t:Ari300s 
ccm^AL. 3aRae*^600~800* C±T}M 

Sfa<OiaStc:aL/;f>C2H2 50sccmi:C2 
H4 2 5 s c ami: A r 1 8 0 s c cmJ^^aJK 3<7)|6l 

±fc:;ir-;|f A-r3 0 3 i: *IS 

[00521 
[*51 



(9) 
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6 0 0 77 «a»K:CNT*JfiRJ!1-« *X 

6 2 5 if^yr^ hiS^S, fiS*^K:CNT;^^5-r5;^ 

6 5 0 CNT*sji£«, {&L.SittElRItt^J5:V^ 

6 7 5 CNTdtlSifSilSl^ 

7 0 0 C N T»\%\^^M^ 
7 5 0 C N TiiSIXt^SiSSl^ 

7 7 5 m^mmofi^Si 

8 0 0 



CNT : ::; 

[00 5 31 ^5*»^>. ¥jt^:^^»-tSSiCa« 
3 01±<DFe*»<i>^rSjiHil3 0 2±K:, CjHifcC 
jH4«:fflv^/::S?fficVDffit:t>v^T. S«iaS36<6 7 5 
~7 5 0- C-C*St#t;«r-d?>'-^>'f-jL-y3 0 3 

(0 0 541 tt:. ij-if^yi-j^cL-rsosmva: 
[00551 ^^^mviiJf~^^>i-y^:i.-yifSjk 

tf)fU>')fc:Hei&fl|V^rt>J:<, *fcC2H2i:C2H4<0 

[016] *0rci± [«5] fct}»t5f:H«. 03 fc:^ 
^EcvDilMB 1 0-^fflUT;»--Ki^-^y^A-y^ 

[ 0 0 5 6 1 ^it^r^^^r-rs s i caig3 0 1 ±fe: 

F e *»A>«rS)!HKJi3 0 2 *;^yt^ «j yfrmzX oT * 



SnmTJgjSL. -e*^. ««3 01tSECV 
DilB3 1 0<?DKje§S§3 1 2fcHf At;t. 
[0 0 57] ZZTRfS^312<7m^(r>ohmX 
f SCi HiRlfCz H40$^K 3T*r^tSh.fc:*tLES 
■rSISMIS- S t-rs f: , |BfiffllSI47 . 1 c m» k^r 

[0 0 58] ^*liP^>R|J5S»3 12t:Ar«r30 0s 
ccm^AL, aSmSreSO* CtT±m^-t. 6 
8 0* CUT 1 0^fimt^:». C2Hj^5~6 0s 
30 ccm. C2H4S^5~60sccint, Ar^l 80s 
ccm^^K3<^|6)#t»AU HUilSO 2±{caa 

[00591 C2H2aaiFiftl^C2H4aUlF2i:, 

^. 

[0060] 
[^61 
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2 0 © 
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80 O 

90 A 
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120 X 



CNT : ^—iR^-r^f 

[ 0 0 6 1 1 *6 i "5 Ci Hi i: Cj HitO^SOIFi +Fi 

A^l 0 0 s c c mJaT•C;<r-5Ky:^yf•JL-7'*^^5a'S 
EffilplU ^t90sccinjSSfCiat:ga[af*S:*:&<=3: 

[0 0 6 2] zzT&mLtimt^3i2ff)mmms 

H7. lcin»^r<?D-C. BrBS«i&Jll*LT#i.Sfc. # 
mm^tiiO. (90/7. 1) sccin5feg}<0jSLie 

10 0 6 31 i ->TTjt^:*iSi&#t^ S i cmLhco 

C VDffitc J: oTf^i^ttS HffSlSlnJ L/t:;5?-4<> 
:^yf•JL-y^i. CzHjOSaPi (seem) . C2H 
4<7)S»Fj (seem) i:C VDi6t:fflV^SRi5SIS<0 
BnBSKOp^CjHi. C2H4<oaEfife:JtLffiS&rSBnii 

S[S(cm«)*«, (Fi + Fz) /'S<1 2cOWffifcJ> 

[ 0 0 6 4 1 5fe-r. H4 ^mmi^sip^ . m.'f-mtiim.iz 

(Xgl) :H7 (a)fc:t5t^T. NS(?5»a>'»J 3y 



*$«Tj'-vKn^v^^'414i&«< . =5rtJ. i^-frH'> 
•7X^'4 14t:«l. 4mmX5mmO5k:*S<0lSP*» 

(IS2 ) : 07 ( b ) {CiJV^r . -f-*^. F e m& 
l^ffii^JiX/N'-y 'J y^atc i -pTiSff*«2~4 0 
nmTdtKL. j!*JSyi4 0 2^?glS^S . FeJiK^ 
30 U'<Jl/X«i^5X^'-«®ry^ K'^VX^' 4 1 4<^ 
□S<^S^]i&:^i^. Sfii4 0 1 t::mSLLtdima4 0 

(XS3) :H7 (c) fciJI-^T. ««®4 0 2*ggjfi 

;^n/^se[4 0 1 »&m!5^<om^4 1 1 -cmtti 

/iaESSS4 1 2*><5,^r«.^ECVD^S4 1 0»c#A 
L. ^9JK4TS<tl«i]#fcHe5r©AtT«^4 1 1 
fc:J:07 5 0* C*T#aU. -f*^. R«^4 1 2 
t:K4<0|6|§'CC2 H2 i: H e ^«ALTC2 Hi 
L, iSBayi4 0 2±t:;{r-sKyf-/^A-y4 0 3S^« 
40 ^^^h. 

(ig4 ) : 07 ( c ) fctjv^T . mm4 0 2±t:m 

mtm^A 1 2rt<^C2H25-He-caftL. 

•c}^aiLt:fflS4oii]RoaiL. -ecosi. a? (d) 

d fc. *«4 0 1 ^r--fV^A 1 4 KA^i, 

i^'^x'ioo' cTs^mmx. m!<.%S£.Ltzij 

yf-*-y<0^&?{4. ¥^33i(S3. 2^m, ^i^E 
50 Wfi2AnmTh'>ti. 
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(XS5) :05fc:iJV\-C, xS y^'S 1 5?:A1 Si 

^-X hT'fiSOWt. ittitSefc LT I TO 5 2 2 ( S 
n02^H-7-t/::I n203) ^^^Lti/fy Xl&S 2 
3 i&x * -/ 5^ 5 1 5 *»<5{5ISiB8 d = 1 2 5 m{8l LT 

[0065] Si^fttUfiSrexlO-^PacO 
X^^SrttCtStJtL. xSy^'Sl 5fc0— 6 0 0V 

'B«nisffi*«- 13 0 vT«i^«»ftaj*m$ti, 

[00661 

[i«a<^«a»iii a*«i. 3. 5. 7iz§mff^mT 

tt. ¥it5:^iliS:^rrsfflS±<OFe*>/i>^:6JiHS01± 
«iaS*«6 7 5~7 5 0-C<^?gffC VDStCi oT;i>- 

[00 671 *3t. Jtl»^3cfilS=3:«ECVDSga<0^fc 
J: -5t:*-3^^v-^y ^j«.-:^S:fm-rs c: i:*«-c^ SCO 

[0 0 681 $^>*c. 7-7X-7$rffi^vfrV^Sr£ECVDffi 

[0 0 6 91 ill*]l2. 4. 6Jat:iBa<0»>BT1±, * 

-.-Ky+yf-i-T'Ji. T-fef-H'fOsgMFi (sec 
m) t:J^^Uy(O^Fz (seem) CVDffifc 

Fi/S<l 2. F2/S<1 2. (Fi + F2)/S 

f<r»aLS3seifi:k:^<. mm<^^m~^^yi-yi'jL 
[00 7 01 tfz. mm(7^^m~if-y^j'y:>L-^ 
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xru^t. mFFtmtLxii.i-yx^-)i^T^ux^ 
istt. 'tjx*r-t\^Mm. wmx(snti}h<r(mm 

'MEffl-r&J^. ±E<7)7'ys'>f;^. WflJiO^tf^ 

I.. 

[00711 »*«8t:E®oi|BBTti, 

f-ju-yji. a*«l. 2, 3. 4. 5. 6. Iffyim 

y*7yimwi^£h. 

20 [00721 ^^9 (=iSitO«7tttlj)Sii. 

'>t::f)-if^y^J^:^-r^:x.^f9\m\^X\^h1t 

n(yi->'^jL-f<7mmTu-kx^j^'rx3-^xi/^ 

[0ffl<OlS*=3riiBBl 

[01 1 ni-jfiyi-yi-^-yc^immimmLtim 

[021 it-^f^yi-yi-j^-rffyfmfimiwmtitm 
Ti>t . 

30 im3}i!i-:tiyi-y^:^-:r(oi!mmiwimLi:im 
xhh . 

[041 x$-/^'<r)fm¥IB^ilBBL^0r*oT, 0 
4 (a) {i»Ri:«|&ltT>'rH'>^X^tSl!Lyt 
0. 04 (b) (iftm<^)mX€^3tBQt^0. 04 

( e ) a;«r-;Ky-^-yf-j.-y<7)^:glS^iiHBL7t 

0. 04 id) iiT--juxm^mmttimx'hi . 
[05ia^ftajsco«ie0f*s . 

[«Ff<Oil«l 

101. 201. 301. 401 
40 102. 202. 302. 402 

103. 203. 303. 403 ;*-4fy-*-yf-A- 
f 

515 X5-/:J' 

60 0 m^scaiai 
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